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Articulated joint for rigid tubes equipping electric househoid appliances 



(57) Disclosed is an articulated joint (1) for rigid 
pipes (2) equipping electric household appliances (3). 
The articulated joint (1 ) comprises a series of axially hol- 
low modular elements (4) which can be joined together 
in series with each other uninterruptedly using coupling 
means (5) with a single degree of freedom able to allow 
rotation of each modular element (4) with respect to the 



adjacent elements (4) in a single common plane of He. 
The coupling means (5) comprises sealing means for 
providing sealing between adjacent modular elements 
(4). The coupling means (5) perform a sealing function 
and avoid any leakage or exit of suctioned material from 
the tube (2). Furthermore, they avoid any reduction of 
suction power. 
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D scriptton 

[0001] The present invention relates to an articulated 
joint for rigid tubes equipping electric household appli- 
ances. 

[0002] It is known that some types of electric house- 
hold appliances, such as vacuum cleaners, electric 
brooms and the like which can be manually manoeu- 
vred, are equipped with rigid tubes which can be assem- 
bled together so as to form a tube of adequate length 
allowing the user to grip and guide it in order to reach 
the places where dust collects. 

[0003] These tubes are axially hollow and are con- 
nected to the suction motor, which is housed in a box- 
shaped body which normally also contains the means 
for storing the sucked-up dust, by means of a flexible 
section which is also tube-shaped and of suitable length; 
accessories are mounted alternately at the end of the 
abovementioned rigid section, depending on the oper- 
ation to be performed, said accessories being able to 
be engaged in bayonet fashion on the distal end thereof. 
[0004] These tubes, as mentioned, are rigid so as to 
allow the user to perform the operations necessary for 
pushing the sucking end thereof in any direction, includ- 
ing between the gaps and spaces which are present be- 
tw en the bottom of furniture and the floor of the room 
where they are arranged. 

[0005] The known rigid tubes are straight along prac- 
tically the whole of their length; however, in order to fa- 
cilitate handling thereof by the user, they are normally 
equipped with a short section curved at an obtuse angle 
and located in the vicinity of the distal end where the 
accessories are engaged so that the terminal part there- 
of may be kept substantially parallel to the floor; as a 
result ft is able to be introduced underneath the furniture, 
into the abovementioned spaces, while allowing easy 
gripping by the user with respect to whom the tube is 
slightly inclined and directed upwards relative to the hor- 
izontal, thus allowing him/her to keep the top part of their 
body in a substantially upright position. 
[0006] This arrangement is only partly effective in 
many cases, in particular when the spaces to be cleaned 
between floor and bottom of the furniture are substan- 
tially deep or of limited height; this situation, despite the 
bent portion provided In known tubes, nevertheless 
obliges the user to stoop down and bend forwards re- 
peatedly the top part of the body in order to push the 
sucking end of the tube to the end of the spaces. 
[0007] Finally, the abovementioned bent portion itself, 
in some cases, becomes an element preventing said 

nd from being reached owing to the interference which 
is created with the bottom edges of the furniture. 
[0008] WO 00 65978 A, which is considered the clos- 

st prior art and will be also referred as Dl , discloses a 
flexible tube equipping vacuum-cleaners or the like 
comprising a plurality of flexible joints. The joints are ball 
and socket joints cooperating with each oth r which 
make possible for the joint to be bent from one horizontal 



position to an angled position. 

[0009] The solution according to D1 has s veral dis- 
advantages. The first main disadvantage is that no seal- 
ing means are provided in each joint. This means that 
5 dust can asily exit outside from the interspaces existing 
between a joint and the next one. Furthermore, the dust 
can block the ball joint. This in turn means that the tube 
could loose flexibility and become hard to be operated. 
Still furthermore, the above mentioned interspaces de- 
10 grade the dust suction power and this is highly undesir- 
able. 

[0010] A further disadvantage of the tube according 
to D1 is that bending is permitted only in one direction 
as an open space 13 is created only between the rear 
upper portion of the first part of a ball joint and the front 
upper portion of the first part 7 of an adjacent ball joint. 
This, in some circumstances, could be an operational 
limitation. 

[0011] WO 01 97673 A (which is earlier than the pri- 
ority date of the present application but it has been pub- 
lished after such a date) teaches a flexible tube similar 
to the one of D1 where a flexible envelop is applied on 
the outside of the ball joints in the attempt tc overcome 
the above mentioned inconveniences. 
[0012] The main technical object of the present inven- 
tion is that of eliminating the abovementioned draw- 
backs of the known art, by providing an articulated joint 
for rigid tubes equipping electric household appliances, 
which allows users to perform every operating manoeu- 
vre without necessarily having to bend over repeatedly 
the top part of the body. 

[0013] A further object of the present invention is that 
of providing an articulated joint for rigid tubes equipping 
electric household appliances avoiding any leakage of 
dust or any other suctioned material from the joint inter- 
spaces between two adjacent connecting joints. Profit- 
ably, this will result in an articulated joint for rigid tubes 
wherein the joints will not become blocked and the 
whole dust suction power will not become affected. 
[0014] A still further object of the present invention is 
that of providing an articulated joint for rigid tubes equip- 
ping electric household appliances wherein bending is 
permitted both in a first positive direction (with respect 
to a linear straight direction) and in a.^econd negative 
direction (still with respect to a linear straight direction). 
[0015] Within the context of this technical task, anoth- 
er object of the present invention is that of fulfilling the 
above tasks with a simple structure which is relatively 
easy to implement in practical terms and has an efficient 
mode of operation as well as a relatively low cost. 
[0016] This task and these objects are ail achieved by 
the present articulated joint for rigid tubes equipping 
electric household appliances, characterized in that it 
comprises a series of modular elements which are axi- 
ally hollow and can be joined together in series with each 
other uninterruptedly using coupling means with a single 
degree of fr edom, able to allow rotation of each mod- 
ular element with respect to the adjacent elements in a 
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single common plane of lie, wherein said coupling 
means compris s sealing means for providing sealing 
between adjacent modular elements. 
[0017] Further characteristic features and advantag- 
es of the present invention will emerge more clearly from 
the detailed description of a preferred, but not exclusive 
embodiment of an articulated joint for rigid tubes equip- 
ping electric household appliances, illustrated by way of 
a non-limiting example in the accompanying plates of 
drawings, in which: 

Figure 1 is a side view of an electric household ap- 
pliance, in the case in question a vacuum cleaner, 
with the suction tube equipped with the articulated 
joint according to the invention; 
Figure 2 is a detailed view, on a slightly larger scale, 
of the articulated joint according to the invention; 
Figure 3 is a cross-sectional detail of the connection 
between two adjacent modular elements forming 
the articulated joint according to the invention; 
Figure 4 is a detailed view, on a further enlarged 
scale, of a step involving assembly of the articulated 
joint according to the invention; 
Figure 5 shows, in perspective and on a larger 
scale, the connection zone of two adjacent modular 
elements forming the articulated joint according to 
the invention, during assembly 

[001 8] With particular reference to these figures, 1 de- 
notes overall an articulated joint for rigid tubes 2 equip- 
ping electric household appliances, in the specific case 
a vacuum cleaner 3. 

[0019] The articulated joint 1 , which can be arranged 
between two tubes sections 2 along any point thereof, 
consists of a series of modular elements 4 which are 
axiaily hollow and can be joined together in series with 
each other, uninterruptedly using coupling means 5 with 
a single degree of freedom, able to allow rotation of each 
modular element 4 with respect to the adjacent ele- 
ments in a single and common plane of lie indicated by 
"P" in the figures. 

[0020] Each of the modular elements 4 has a male 
end 6 and a female end 7 for forming the connection 
with the respectively female 7 and male 6 mating ends 
of adjacent modular elements 4. 
[0021] In particular, the male end 6 forms a head 8 
which has a substantially spherical profile, but is bilat- 
erally sectioned and delimited by two flat surfaces 9 par- 
allel to the abovementioned common plane of lie "P". 
[0022] The female end 7 forms a receptacle 1 0 for re- 
ceiving the abovementioned male end 6 of an adjacent 
modular element 4, after arrangement of coupling 
means 5 in between; moreover, mternaWy it is provided 
with a contact shoulder 1 1 for the coupling means and, 
in the region of the access mouth, with at least one in- 
ternal perimetral groove 12 for retaining said means. 
[0023] The coupling means 5 are formed by at least 
one pair of rings 13 and 14 which form central coaxial 



through-openings 15, which have the reverse shape of 
the transverse and longitudinal profile of th head 8 and 
which can be fitted onto it one after another; both the 
rings 1 3 and 1 4 can be inserted with pressure inside the 

5 receiving receptacle 10. 

[0024] The first 13 of said rings is able to be positioned 
up against the shoulder 1 1 , while the second ring 1 4 is 
designed to retain the head 8 inside the receptacle 10. 
[0025] The second retention ring 14 also forms per- 

10 imetrally on the outside a first radially projecting edge 
16 which can be engaged unidirectionally, namely with- 
out the possibility of return, in an interlocking manner 
with the internal perimetral groove 12 of the receiving 
receptacle 10; inside, the same second ring 14 forms a 

15 second perimetral edge 17 which is slightly tapered in 
the centripetal direction and can be engaged with the 
rear counter-tapered portion 18 of the spherical profile 
of the head 8. 

[0026] Advantageously, the coupling means 5 per- 

20 form a sealing function and avoid any leakage or exit of 
suctioned material from the tube. Furthermore, they 
avoid any reduction of suction power. Thus, at least one 
of the first ring 1 3 and second ring 1 4 seals the interstice 
between the male and female ends 6 and 7. Profitably, 

25 at least one of the first and second rings is made of Te- 
flon or the like. In other words, the coupling means 5 
operate as single sealing means. "Single sealing 
means" stands for separate sealing means which could 
be connected to each separate modular element and 

30 operate between the male and female ends which do 
not operate in direct contact one with each other. 
[0027] The first proximal modular element 4, the term 
"proximal" being understood as that closest to the user, 
is also provided with a mouthpiece 1 9 which can be fitted 

35 inside or outside the mating end of the rigid tube 2; the 
distal opposite modular element 4 is also provided, like 
the proximal element, with a mouthpiece 20 which can 
be fitted inside or outside the mating end of the rigid tube 
2 which connects it to the vacuum cleaner 3. 

4Q [0028] The mode of operation of the invention is as 
follows: the joint 1 is inserted at a prechosen point along 
a tube 2, separating the two component sections from 
each other atthat point and engaging them on or inside 
the mouths 19 and 20 of the modular end elements 4 of 
the joint 1 . 

[0029] The heads 8 of the modular elements 4 are 
able to rotate inside the rings 13 and 14 solely in the 
common plane of lie "P" and allow the rotation of each 
of them with respect to the adjacent elements exclusive- 
50 |y in said plane "P"; any other movement is prevented 
by the engagement of the sides of the openings 15 of 
the rings 1 3 and 1 4 with the flat surfaces 9 of each head 
8. 

[0030] In this way the joint 1 flexes in the plane "P" 
55 |ik a kind of dorsal spine, allowing the user to k ep the 
top of their body perfectly upright during operation of the 
vacuum cleaner 3. 

[0031] Assembly of the joint 1 is performed by tnsert- 
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ing onto the head 8 of a modular element 4 firstly the 
second ring 1 4 until the second internal edge 1 7 thereof 
engages with the counter-tapered portion 18 of the 
same head 8. 

[0032] Then the first ring 13 is inserted with pressure 
into the receptacle 1 0 of an adjacent preceding modular 
element 4 until It comes into contact with the shoulder 
11; then the head 8 already equipped with the second 
ring 14 is also introduced into the receptacle 10, also 
forcing the said ring until the perimetral edge 1 6, which 
advantageously has its cross-section oriented so as to 
be retained without return, engages inside the groove 
12. 

[0033] Proceeding in a similar manner with other 
modular elements 4, it is possible to form the articulated 
joint 1 to the desired length. 

[0034] It has thus been possible to show how the in- 
vention described achieves the proposed objects. 
[0035] The invention thus conceived may be subject 
to modifications and variations all falling within the 
scope of protection of the following claims. 
[0036] In practice the materials used, as well as the 
dimensions, may be of any nature in accordance with 
requirements. 

Claims 

1. Articulated joint (1) for rigid pipes (2) equipping 
electric household appliances (3), characterized in 
that it comprises a series of axially hollow modular 
elements (4) which can be joined together in series 
with each other uninterruptedly using coupling 
means (5) with a single degree of freedom able to 
allow rotation of each modular element with respect 
to the adjacent elements in a single common plane 
of lie (P), wherein said coupling means (5) compris- 
es sealing means for providing sealing between ad- 
jacent modular elements. 



5. Articulated joint (1) according to Claims 1 and 4, 

hara terized in that said femai end (7) forms in- 
side said receiving receptacle (1 0) a contact shoul- 
der (11) for said coupling means (5) and, in the re- 
5 gion of the access mouth, at least one internal per- 

imetral groove (12) for retaining said coupling 
means (5). 

6. Articulated joint (1) according to Claims 1 and 3, 
10 characterized in that said coupling means (5) con- 
sist of at least one pair of rings (13(14) which form 
central coaxial through-openings (15), which have 
the reverse shape of the transverse longitudinal 
profile of said head (8) and which can be fitted ther- 

15 eon, one after another, both said rings (13) (14) be- 
ing able to be inserted with pressure inside said re- 
ceiving receptacle (10). 

7. Articulated joint (1) according to Claim 6, charac- 
20 terized in that a first (13) of said rings comes into 

contact against said shoulder (11 ) of said receiving 
receptacle (10) and a second ring (1 4) retains said 
head (8) therein. 

25 8. Articulated joint (1) according to Claims 5 and 7, 
characterized in that said second retaining ring 
(14) is divided diametrally into two half-rings and 
forms perimetrally on the outside a first radially pro- 
jecting edge (16) for interlocking engagement with 

30 said internal perimetral groove (1 2) of said receiving 
receptacle (10) and on the inside a second perim- 
etral edge (17) slightly tapered centripetally for en- 
gagement with the counter-tapered rear portion of 
said spherical profile of said head (8). 

35 

9. Articulated joint (1 ) according to any of Claims 1 -8, 
characterized in that said coupling means are 
made, at least partially, of Teflon. 

10. Articulated joint (1) according to Claim 1, charac- 
terized in that the first proximal modular element 
(4) is provided with a mouthpiece (1 9) which can be 
fitted inside or outside the mating end of the rigid 
tube (2) and in that the distal opposite modular el- 
ement (4) is provided with a mouthpiece (20) which 
can be fitted inside or outside the mating end of the 
rigid tube (2) which connects it to the electric house- 
hold appliance (3). 

11. Joint which can be articulated according to Claim 
10, characterized in that said mouthpieces (19) 
(20) are dimensionally predefined for universal ad- 
aptation to said rigid tubes (2) of said electric house- 
hold appliances (3). 



2. Articulated joint (1) according to Claim 1, charac- 
terized in that each of said modular elements (4) 
has a male end (6) and a female end (7) for engage- 
ment with the respectively female (7) and male (6) 
mating ends of adjacent modular elements (4). *5 

3. Articulated joint (1) according to Claims 1 and 2, 
characterized in that said male end (6) forms a 
head (8) with a substantially spherical profile, which 
is bilaterally sectioned and delimited by two flat sur- so 
faces (9) parallel to said common plane of tie (P). 

4. Articulated joint (1) according to Claims 1 and 2, 
characterized in that said female end (7) forms a 
receptacle (1 0) for receiving th male end (6) of an 55 
adjacent modular element (4), after arrangement of 
said coupling means (5) in between. 
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